was performed. The fifth popliteal case was treated by obliteration on Matas's method. Briefly the details are as follows:-A male, aged 30, a long-distance runner, was admitted to the General Hospital, Birminghamn, on June 28, 1910, with an aneurysm of the right popliteal space rather low down. The circulation was controlled by a rubber tourniquet and the sac laid open. The aneurysm was of the fusiform type, the popliteal artery opened into its upper end, and the anterior and posterior tibial arteries led out of the lower part; two other small arterial orifices were found opening into the sac. All the arterial openings were sutured with fine catgut, the sac was obliterated with the same ma,terial, and the wound was closed without drainage. Recovery was without incident of any kind, the foot remained warm throughout, healing was by first intention.
The patients with subclavian aneurysm were both males aged between 40 and 50; both complained of pain in the right shoulder, neck, and arm, and had been treated for rheumatism and neuritis.
Treatment by rest, iodide of potassium, and modified diet made no impression on the disease, and as the pain was disabling, operative treatment was resorted to. The two cases were curiously parallel; in both the intention was to ligature the innominate artery, which was exposed by excision of the inner portion of the clavicle, but in both this vessel, the lower end of the carotid, and the first and second portions of the subclavian, were so dilated and atheromatous that the application of a ligature in either of these situations seemed likely to be followed by misfortune. As the limits of the aneurysms prevented ligature above the clavicle the first part of the axillary was tied and, simultaneously, the common carotid at the middle above the dilated portion. The aneurysms consolidated and there were no untoward symptoms of any kind. The first of the patients died five years after operation with an aneurysm of the arch of the aorta, which ruptured. The other patient lived five and a half years and died from cerebral mischief due to disturbance of the circulation, which in turn was the result of aortic disease, which had commenced at the time of the operation but developed rapidly a few months before death. Both of these patients were relieved of their symptoms, were restored to their duties, and enjoyed a fair measure of activity.
The aneurysm of the internal carotid occurred in a lady approaching middle age, who was quite clear that a small swelling had existed in her neck in the position of the aneurysm for many years, and that it had rapidly enlarged in the few months preceding my examination, when it was the size of a bantanm's egg and pulsated very actively both in the pharynx and in the neck. It was quite impossible to determine whether the aneurysm had developed from the upper end of the common carotid, from one of its main divisions, or from a branch of the external carotid. My incision first exposed the main trunk and then its divisions: when following up the latter a sacculated aneurysm was found springing from the upper end of the internal carotid just before it entered the base of the skull; the sac hung downwards like a pear on its stalk between the external and internal carotids, somewhat compressing the latter, and showing the possibility of an aneurysm bringing about its own cure; the lowest part of the sac just overlapped the bifurcation of the common trunk. The condition seemed favourable for Matas's restorative method, but I was deterred from this by the inaccessibility of the mouth of the sac close to the base of the skull and the difficulty of controlling the regurgitant stream of blood down the internal carotid if the suturing of the orifice proved faulty. Excision of the aneurysm was therefore resorted to. A few days after the operation the patient complained of pain and weakness in the left shoulder, which was followed by some wasting of the muscles, but these have now recovered. We have, however, in this incident another reminder of the possible risks of ligaturing one of the main arteries supplying the brain, and the desirability of adopting the restorative method when this is applicable.
Aneurysm of the internal carotid appears to affect women more commonly than men. It is apt to extend towards the pharynx and to burst into that cavity, whilst more than once it has been opened there by the surgeon's knife when obscured probably by an inflammatory condition around the sac.
A few words nmay not be out of place as to the m-iaterial for ligature in continuity and the method of its application. Personally I prefer an absorbable ligature, and I think none is better than moderately chromicized catgut, which I have used for arteries of all calibre up to the common iliac, without drawback of any kind. I do not think either kangaroo or reindeer tendon quite so manageable as catgut, and the knot produced is undesirably bulky, a factor which has been accused by more than one surgeon as a source of misfortune by ulcerating into the vessel. Floss silk has much to recommend it; it is easily sterilized, it is strong and very manageable, but it has one serious drawback: although it imay be absoluitely sterile when applied to the artery, if any wound infection occurs the interstices of the silk become invaded by organismns, and it will probably ulcerate its way through the walls of the vessel. This is shown in two successful cases of ligature of the innominate, one by C. J. Symiionds and one by W. B. Burns, of Memphis. The silk ligature used was recognized in the discharge from the wound, and it is easy to imiagine the peril to the patients' lives which this implied. If an absorbable ligature should become infected, it would probably not cut its way through the carotid wall, as would silk.
As to the method of ligature, I prefer the stay-knot of Ballance and Edmunds to any other. My intention has always been to close the artery with as little damiiage as possible; division of the internal coat has appeared to m-e to be a gratuitous injury. But if a great artery is to be closed without this damiiage a double ligature is necessary, the first to break the force of the blood-current, whilst the second is applied under more favourable physical conditions side by side with it. The stay-knot, with which everyone is now fanmiliar, provides exactly what is required and disturbs the vascular supply to the arterial walls as little as a single ligature.
It is imiipossible to leave this part of the subject without referring to the influence of Lister's wrork on the treatment of aneurysmll. In no department of surgery is asepsis of more vital imiiportance; it transcends in value even the gift he bestowed on us of the absorbable ligature.
Only when the quite recent history of operative work on aneurysmiis comes to be written and compared with that of preceding years shall we realize what a profound and vitalizing influence our great master exercised on a subject which was at the samiie time a fascination and a terror to the surgeons who preceded us. To Lister I owe it that nmy own smnall experience has been practically without anxiety; there has been no wound infection, and as a consequeilce no secondary ha,morrhage.
The procedures devised by Matas under the title of endoaneurysmorrhaphy offer a bold challenge to the methods we have hitherto relied on. The essence of his work is that the diseased vessel is attacked from within instead of from without and that the sac is obliterated, no aneurysmal cavity being left in which recurrent pulsation or inflanmmatory troubles may arise. He relies on the activity of the endotheliuni lining the sac of the aneurysm, and especially upon that lining the orifices of vessels opening into the sac, when approximated by suture to unite and close the vascular orifices and to obliterate the sac. The advantages claimed for endoaneurysmorrhaphy as against proximal ligature are that the former avoids three of the difficulties of the latter:
Sitrgical Section
(1) damage to the vessel wall through the vasa vasorum, which exposes the patient to the possibility of secondary heemorrhage at the point of ligature; (2) failure to cure the aneurysm from too free an anastomotic current through the sac; and (3) pressure on the collateral circulation by the distended sac, predisposing to gangrene. The advantages of endoaneurysmorrhaphy over excision of aneurysnm are claimed to be that the main vein is less likely to be injured, that the collateral circulation is less disturbed, since the only vessels interfered with are those opening into the sac itself, and as a consequence gangrene of the distal parts is less likely to occur. A further advantage claimed for Matas's method over proximnal ligature or excision is the possibility in selected cases of restoring the vessel wall by suture in such a manner as to leave the main blood channel of the distal parts still patent whilst the sac of the aneurysm is obliterated. Although it seems almost unnecessary, yet for the sake of clearness it is advisable briefly to describe and illustrate what Matas proposes. He recommends three different procedures adapted to aneurysm of varying kinds.
(1) The Obliterative.-In this the orifices of the mnain vessels entering and leaving the sac and of any smaller arteries which may be found in it are closed by suture and the sac itself is obliterated, also by sutures. This is the method usually adopted in fusiform aneurysms.
(2) The Reconstructive.-In certain cases of fusiform aneurysm where the proximal and distal orifices of the main vesse,l are not very far apart and where there is a distinct groove indicating the position of the original arterial channel, the wall of the sac is sutured over this groove so as to remodel the arterial wall that it may again carry the blood-current. The orifices of smaller arteries in the sac are then sutured and the sac is finally obliterated.
(3) The Restorative.-This is applicable to sacculated aneurysms in which the sac communicates with the artery by an orifice well defined and of moderate extent. The simple orifice is sutured so as to repair the arterial wall and only rarely do secondary orifices require attention. The sac is then obliterated by suture as in the other procedures. Whichever plan is adopted, an essential point is the complete control of the arterial circulation; it is necessary to dominate not only the proximal but also the distal vessel or vessels. This is easy to attain in the limbs when Esmarch's ligature can be applied to the part above the aneurysm, but is far more difficult in the abdomen, in the neck, and where the lirubs join the trunk. In such positions the control of the circulation seems to be best attained bv clamps applied to the main artery above and below the sac and as close to it as possible. Even then a large collateral opening into the sac, as, for example, the deep epigastric into an iliofemoral aneurysm, may give rise to troublesome and even severe haemorrhage, and clamping of this vessel would also be required. Aneurysm in the abdominal cavity is treated exactly as in the limb, the sac being obliterated without drainagre, and the peritoneum closed over it as the skin would be in the other parts. As to the suture material, catgut, silk and thread have all been used with success. When the sutures are inserted they should not be used mincingly, but should take a good hold of the walls of the sac, without, however, perforating its whole thickness. To obtain obliteration tension mattress sutures are generally necessary; they should take a good hold of the walls of the more superficial parts of the sac, then pass through the overlying skin, when they are tied over rolls of gauze.
Endoaneurysmorrhaphy has attracted more attention on the American continent than in Europe, and to the results attained there we must first direct our attention. Dr. Matas published his last collection of cases in 1910,7 but I learn from a personal communication that he will shortly place the results up to the present time before the American Medical Association. The record just referred to comprises 149 operations for aneurysm, of which 105 were obliterative, 20 restorative, and 24 reconstructive. Of these, 129 occurred in the external iliac or in its continuation down to the popliteal. In only 5 cases did gangrene follow operation; these were all obliterations, and in three of them the principal factor which determined gangrene was injury and ligature of the popliteal vein.
The mortality is not given in the paper alluded to above, and it is therefore necessary to refer to an earlier collection of cases by Matas,2 which comprises 85 operations-59 obliterative, 13 restorative, and 13 reconstructive. The figures are not quite clear, as in one place 8, and in another 7, deaths are referred to, but I am only able to identify 7. Six of these occurred in the obliterative group, 2 were aneurysms of the abdominal aorta, 1 of the external iliac, 1 was iliofemoral, 1 femoral, and 1 popliteal. The remaining death was after reconstruction in the iliofemoral region; the restorative operations were free from mortality. Secondary hamorrhage happened in 2 cases only; both were obliterations. Relapse followed operation four times, always after reconstruction; 1 of these patients was cured by an obliteration, 2 were submitted to amputation and recovered, the fourth died after rupture of the sac.
In the later paper it is definitely stated that gangrene had not occurred in any of the restorative or reconstructive operations then collected, nor had relapse in any other instances than those referred to above.
The figures which I am able to bring forward regarding endoaneurysmorrhaphy in the British Isles are very meagre, though I have made careful search and inquiry. The total number of cases is 16, 9 collected from current literature and 7 yet unpublished from notes kindly provided by my surgical friends. Of these 16 aneurysms, 1 was of the external iliac, 1 femoral, 11 popliteal, 2 subclavian, and 1 brachial. Fourteen were operated upon by the obliterative method; of these, one patient with external iliac aneurysm died from sepsis. Gangrene of the leg supervened in this case and in one with popliteal aneurysm. The two remaining operations were reconstructive in patients with popliteal aneurvsm; in both the sac had already ruptured and both operations were followed by gangrene. Secondary haomorrhage or failure to cure is not referred to in any of the cases. We have, therefore, one death only, and apart from this case gangrene following operation in three other patients, all of whom recovered after amputation. (See Table. )
Comparison between these results and those obtained by other methods is not easy, but my table of 11 popliteal aneurysms reveals the misfortune of gangrene occurring in 3 patients, all of whom recovered after amputation, and with these we may contrast the results collected by Rigby from the London Hospital records.' The series includes 19 cases operated on for popliteal aneurysm by various methods other than that of Matas. Four of the patients suffered from gangrene of varying extent, 1 fromn secondary hemorrhage, and 2 died as the result of the operative proceedings, but in both of them the sac had ruptured.
Argument in favour of particular methods based on statistics is difficult to apply in connexion with aneurysm, partly on account of the rarity of the disease, and partly on account of the varying conditions requiring treatment. I do not propose, therefore, to express any dogmatic opinion on the value of the new treatment as compared with the older methods. Probably that surgeon will obtain the greatest I Proc. Roy. Soc. Med., 1909-10, iii (Clin. Sect.) , p. 131. success who restricts himself to no single line of treatment, but selects that most appropriate in the case immediately before him. For example, influenced by my two successful cases of subclavian aneurysm, I should in similar circumstances again tie the axillary and the common carotid, but I am very favourably impressed by the advantages of endoaneurysmorrhaphy and shall gladly adopt it under suitable conditions. Obliteration is likely to hold the field for the majority of cases; it may be fairly said to have proved its claims. In carefully selected cases restoration of the artery promises brilliant results, and should, I think, certainly be adopted where possible. Reconstruction has not so clearly established its claims, and should, I think, be used but rarely and when the conditions for reconstruction are unusually favourable.
In conclusion, I would like to express my admiration for the scientific and skilful work of Dr. Matas in injuries and diseases of the vascular system.
DISCUSSION.
Mr. C. B. LOCKWOOD said that his own experience of ligature of vessels for the cure of sacculated aneurysm was confined to only five cases, and in each of those the aneurysm was a popliteal.' Though so few, they were to him very interesting, and from them he had learned nmuch, so he might be pardoned for mentioning some of the circumstances attending them. He was greatly struck by the way in which these sacculated aneurysms of the popliteal artery and elsewhere leaked, and the disastrous effects of that leaking. A policeman was lying in bed with an aneurysm of the popliteal artery, and in the middle of the night he was seized with a violent pain. Nothing seemed to have occurred at the seat of the aneurysm, but on the following day, when the arterv was tied, some blood was found extravasated along the course of the vessel. It was possible that, during a struggle which the policeman had had he ruptured his popliteal artery, and the final leakage took place during the night. Again, whilst tying the superficial femoral artery of an old man it was obvious that leakage had taken place I find that the left subclavian artery was successfully ligatured for axillary aneurysm on April 10, 1906. [C.B.L.] 
